The Management of the Adrenogenital Syndrome By DOUGLAS HUBBLE, M.D., F.R.C.P.
Birmingham THERE is only a partial block in the synthesis of hydrocortisone in the adrenogenital syndrome. The amount of hydrocortisone formed, however, is always inadequate to suppress corticotrophin formation by the anterior pituitary although the androgenizing substances may not be formed in sufficient quantity to cause abnormally advanced height increments and skeletal maturation, and in the two girls in our series who remained untreated for periods of one year and five years there was no increase in the relative size of the phallus. The amount of hydrocortisone formed by the adrenal cortex, while yet insufficient for the suppression of corticotrophin, is adequate for the maintenance of health. Even in stressful situations these children do not run into trouble except when they are salt losers. The adrenal cortex not only makes hydrocortisone in adequate amounts but is also capable of further response to corticotrophin stimulation. However, no matter how mild the adrenogenital syndrome and how negligible the advancement of height and skeletal maturation, adrenocortical hyperplasia will continue inexorably and ultimate height will be retarded unless treatnient is instituted.
The following are four unusual clinical presentations of the adrenogenital syndrome. A.-The Virilized Child of Average Length and Bone Age with Mild Adrenocortical Hyperplasia Case L.-H. B. This girl has congenital virilizing hyperplasia and was observed without treatment until she was 1 year old. Her height age and bone age (Fig. 1 ) kept on the 50 percentile despite the steady advancement in her urinary steroid output-the 17-ketosteroids increasing from 1 5 mg/24 hours at three months to 4-2 mg/24 hours at 1 year, and the 17-hydroxycorticosteroids (17-OHCS) from 2-4 to 8-8 mg/24 hours. The pregnanetriol output at two months was 0 9 mg/24 hours (average of 4 estimations) and at 1 year was 1 1 mg/24 hours.
B.-Boys in Whom the Adrenogenital Syndrome has Continued Untreated
Although the advance of height is rapid, the acceleration of skeletal maturation is faster so that these children never achieve their predictable height. OCTOBER Case II.-J. L. In this patient in whom the adrenogenital syndrome was not diagnosed until he was 6 years old, there is no doubt that corticotrophin suppressive therapy must be undertaken. His height age is 8j years-but his bone age is 12-14 years. The total output of adrenocortical steroids as judged by their urinary metabolites-17-KS 12 mg/24 hours, 17-OHCS 40 mg/24 hours (average of 3 estimations)-is about eight times that of the average for his age.
Case III.-R. T. This boy is now 15 years old, his epiphyses have fused and his growth is complete at 5 ft. 1 in. The diagnosis of the adrenogenital syndrome had been made correctly at the age of 7 years before the days of cortisone therapy and he had escaped from medical supervision until he was 14.
Wilkins (1959) says that the "only reason for continuing cortisone therapy is to bring about testicular maturation and fertility, the desirability of which is open to question . . . after puberty cortisone therapy can be discontinued and virilization allowed to proceed unchecked". However, there are theoretical reasons for suppressing adrenocortical hyperplasia and for checking the production of abnormal corticosteroids. All patients with this syndrome should be treated whether pre-puberal or post-puberal, and whether 
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Meeting April 27, 1960 or not the epiphyses have fused. Even in boys in whom growth has ceased, treatment of the adrenogenital syndrome should be undertaken.
C.-Patients with the Adrenogenital Syndrome in
Whom Sexual Maturation is Occurring or has Occurred Without Treatment There is variation in the production of the anterior-pituitary sex hormones in the adrenogenital syndrome. These are usually but by no means always suppressed by the excess of androgens and aestrogens secreted by the adrenal cortex.
In Case II the testes are much larger than is normal for a boy of his age. Since his gonadotrophin output is only 5 mg HMG /24 hours it is possible that the increased size of his testes is related to excessive androgen stimulation, but there can be no doubt about the activity of the anterior pituitary sex hormones in Case IV.
Case IV.-M. N. This girl, now aged 15 years, developed normally until the menarche at 10 years. With the onset of menses there was increasing hirsuties which was her presenting complaint. The daily urinary excretion of 17-ketosteroids was 33 mg, of 17-OHCS 49 mg, of pregnanetriol 5 mg, and of gonadotrophins 30 mg HMG (Brooks et al., 1960) . And yet menstruation had been entirely regular for the intervening five years. Bone fusion was complete and her height 5 ft. 2 in.
Here again there was no need for suppressive therapy unless it is agreed that uncontrolled adrenocortical hyperplasia and the circulation of large quantities of abnormal steroids are in themselves undesirable. Certainly the condition of adult women in whom this process has been allowed to proceed unchecked with consequent male baldness and amenorrhoea is not desirable. Even in patients with normal sexual function, treatment of the adrenogenital syndrome should be undertaken. The genetic question of whether these homozygotes should be allowed to reproduce requires consideration, but I feel that they should. For those who are salt-losers the question of reproduction is more difficult.
D.-The Girl who has been Reared as a Boy
A serious problem is management of the girl with the adrenogenital syndrome who has been reared as a boy.
Case V.-P. F. at the age of 6 years was diagnosed as a male pseudo-hermaphrodite with hypospadias because of a misinterpretation of the nuclear sex chromatin, which was later shown to be chromatin positive. Despite this error "he" had been treated with cortisone, and was referred again with enlargement of the breasts and a monthly discharge of blood from the phallus.
Faulty diagnosis is less likely in the future but there is still considerable difficulty in the diagnosis in boys in whom there may be no obvious abnormality of the genitalia at birth and in infancy. Girls, whose true sex has not been established till later childhood, present a difficult problem in management. It has been shown (Money, 1958) that it is usually unwise to change the sex of rearing-the sex of environment-for this is the most powerful influence in determining the sexual orientation of the individual in his early years. It is thought unwise to change the "boys"' sex after the age of 3 years. I have had 3 patients with this problem. One, a "boy" then 8 years old, was allowed, with the consent of his parents, to revert to his constitutional sex. This was done three years ago and the girl, as she now is, appears to be without psychological trauma. However, this required a considerable amount of staff work and his parents decided before the necessary operations were done that they would leave the district in which they were living.
In the other 2 cases, one of whom is Case V, it was decided in consultation with the parents that the sex of rearing should not be changed and a complete pelvic clearance was done, leaving the small phallus. This situation must always create considerable difficulty of decision. If the sex of rearing is changed there is danger of profound psychological trauma, but if the boy continues in the sex of rearing then normal sex life and, of course, reproductive life are impossible. In girls who have been reared as boys the sex should not be changed after the age of 4-5 years, unless special circumstances exist.
MANAGEMENT OF THE ADRENOGENITAL SYNDROME
At the Birmingham Children's Hospital we found diagnosis much facilitated in infants by the use of the new method recently described by Morris (1959) and applied to diagnosis in the adrenogenital syndrome by Hill (1960) . The great advantage of this method is that it can be performed on a single specimen of urine. The urinary 17-ketogenic steroids with no oxygen function at C 11 (wtiocholanolone) (Fraction 2) are fractionated from the 11-oxygenated 17hydroxycorticosteroids (Fraction 3). The ratio of Fraction 2 to Fraction 3 in the urine of normal children is less than 0 5; in the adrenogenital syndrome it is greater than 1.
The principles of management of these children are well known. Steroid dosage must be continuously assessed. Growth charts must be accurately kept and carefully studied. Failure to make average height increments means that too much steroid is being given, and transfer of the height record from a channel to the one above suggests that the dosage is inadequate. The elective time for surgery in virilized girls is from Section of Endocrinology 2-4 years of age. Most surgeons prefer complete extirpation of the clitoris, which has been shown not to interfere with feminine libido, and it is necessary to disclose fully and adequately the vaginal orifice.
The maintenance dose of steroids should be increased by two and a half times in moderate stress and by five times in severe stress, such as surgical operations. Patients who are saltlosers will require intravenous saline when surgery is undertaken. Severe reactions have been observed during most childhood infections (Rosenthal et al., 1960) .
During the last year we have treated our patients with dexamethasone, which has proved quite satisfactory. It is possible to adjust the Edose to avoid a "Cushingoid" reaction, the only > side-effect we have encountered. The main p value in using small-dose steroids is that their a urinary metabolites can be disregarded when assaying the output of urinary steroids. A nonsalt-retaining steroid is preferable in suppressive therapy, and a salt-retaining steroid such as 9-alpha-fluoro-hydrocortisone given in addition to salt-losers. The 7 patients in whom we have used dexamethasone have been well controlled by a daily dose of 1 mg or less, varying with age. Fig. 2 (Case II) shows that an adequate sup- pressive effect is achieved in a few days, but that the maintenance dose has to be assessed carefully. A dose of dexamethasone 0-1 mgx3 daily was inadequate in this boy, but he has been controlled by 0 25 mg x 2 daily. Fig. 3 shows some findings in a baby who was a salt-loser. If the dexamethasone was given in a single morning dose (0 5 mg) the urine in the first twelve hours of the day contained <0 5 mg 17-OHCS, while in the second twelve hours it contained 2 mg 17-OHCS, indicating a rapid release from corticotrophin suppression. If, however, the drug was given in smaller and divided doses, 0-1 mg three times a day, the eight-hour specimens showed a reasonably uniform excretion, and the total steroid output in the twentyfour hours was 1-7 mg as against 2-2 mg/24 hours on the larger dose of 0 5 mg. This boy requires 0-1 mg 9-alpha-fluoro-hydrocortisone daily in addition.
In some children adequate suppression is maintained by giving a single daily dose. Two sisters, aged 9 and 4 years, were controlled throughout the twenty-four hours by giving one dose of dexamethasone (0 5 mg and 0-25 mg respectively) in in the morning.
The salt-losing syndrome fully engages the diagnostic and therapeutic resource of the pediatrician. The emergency state is frequently prolonged and the clinical course of the disease is stormy throughout the first few months of life. We use 9-alpha-fluoro-hydrocortisone in doses of 0-1 mg daily or 0 1 mg twice daily, in addition to dexamethasone or some other non-salt-retaining steroid. Salt should still be added to the diet, even when the need for a salt-retaining drug has passed. If hypertension occurs during therapy it is usually not due to 9-alpha-fluoro-hydrocorti-sone, but to the other steroid used for corticotrophin suppression.
Adrenocortical Tumour, Hypoglycemia and Excessive Secretion of Compound S By ROGER WILLIAMS, M.B., M.R.C.P.
(London) HYPoGLYCAEMIA has been occasionally reported in adrenal tumours.. The following is an account of 2 cases in which hypoglyctemia was the main clinical feature, associated with an unusual pattern of steroid excretion.
Case L-A female clerk of 24 was admitted to the Middlesex Hospital in 1955 with a four-month history of ankle swelling, acne and increased growth of hair. On examination she was mildly virilized, blood pressure was 220/130 mm Hg and there was a large mass in the left upper quadrant. Following admission she complained of headache and diplopia, before breakfast and on one occasion after fasting became drowsy and sweated profusely. These symptoms were promptly relieved by oral glucose.
Investigations showed a hypokalemic alkalosis and a high 17-hydroxycorticoid and ketosteroid excretion (Table I) . At operation a large adrenal tumour weigh- ing over 2 kg was removed. Following this the blood pressure fell, hypoglycemic symptoms disappeared and the levels of steroid metabolites in the urine returned to normal.
She remained well for nearly nine months and then developed secondary spread and with this a return of hypoglycaemia. On admission she was deeply comatose and despite large doses of intravenous glucose continued to have frequent hypoglycemic attacks with blood sugars ranging from 40 to 45 mg%. Urinary steroid estimation showed a high 17-ketogenic fraction (174 mg/24 hours), tetrahydro-S constituting 70% of the total. As there appeared t6 be some response to ACrH pituitary stalk section was carried out but she died shortly afterwards. At post-mortem there were massive secondaries in the liver, the total mass weighing 9 4 kg. The pancreas was normal and an extract of tumour tissue showed normal insulin-like activity.
Case II.-A 48-year-old labourer was admitted to the Hammersmith Hospital in January 1959 with a two-month history of increasing breathlessness on exertion, paroxysmal nocturnal dyspnca and ankle swelling. He was in gross congestive cardiac failure with a blood pressure of 220/140 mm Hg, and was also noted to be sweating profusely and to have a rather red face. He responded well to routine treatment and was discharged but in May was readmitted complaining of abdominal discomfort and attacks of trembling associated with a feeling of weakness.
On examination the facial flushing and sweating were much more marked, extended to all the exposed areas, and were more or less persistent though aggravated by emotion and possibly by fasting. He had a hard irregular liver extending almost to the pelvis and diffuse weakness and wasting in the upper limbs and proximally in the lower limbs. Blood pressure, however, was well controlled at 150/100 mm Hg, and the venous pressure was normal.
Investigations showed hypoglycemia with a fasting blood sugar of 37 mg%. The oral glucose tolerance test is shown in Fig. 1 and also 
